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[Abstract] 

[Problem] There is provided a fluorine-containing polymer latex 
providing a fluorine-containing polymer material being excellent in 
mechanical properties of a molded article. 

[Means to Solve] The preparation process of a fluorine-containing 
polymer latex comprises emulsion-polymerizing a fluorine-containing 
olefin solely or a fluorine-containing olefin and other monomer in an 
aqueous medium in the presence of at least one of fluorine-containing 
surfactants represented by the formula (I): 

F(CF2-fe 0-(CF(X)CF2-0iH CF(X)COOM 

wherein X is fluorine atom or a linear or branched lower perfluoroalkyl 
group; -COOM is a carboxylic acid salt; m is an integer of from 3 to 10; n 
is 0, 1 or 2. There are also provided a molding material and dispersion 
comprising a tetrafluoroethylene/hexafluoropropylene copolymer, 
polytetrafluoroethylene or fluoro elastomer which are obtained by the 
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above-mentioned preparation process. 
[Claims] 

1 . A process for preparing a fluorine-containing polymer latex 
which comprises emulsion-polymerizing a fluorine-containing olefin 
solely or a fluorine-containing olefin and other monomer in an aqueous 
medium in the presence of at least one of fluorine-containing 
surfactants represented by the formula (I): 

F(CF2-)h 0-(CF(X)CF2-0-)h CF(X)C00M 

wherein X is fluorine atom or a linear or branched lower perfluoroalkyl 
group; -COOM is a carboxylic acid salt; m is an integer of from 3 to 10; n 
is 0, 1 or 2. 

2. The preparation process of Claim 1, wherein said 
carboxylic acid salt represented by -COOM is an alkali metal salt, 
ammonium salt or lower alkylamine salt. 

3. The preparation process of Claim 1 or 2, wherein said 
fluorine-containing olefin is tetrafluoroethylene, hexafluoropropylene 
and/ or perfluoro(alkyl vinyl ether), and an obtained fluorine-containing 
polymer is a tetrafluoroethylene copolymer. 

4. The preparation process of Claim 3, wherein the 
emulsion-polymerization is initiated by adding at least one of the 
fluorine-containing surfactants of Claim 1 or 2 in an amount of from 
0.001 to 5.0 % by weight based on the aqueous medium at initiating the 
polymerization. 
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5. The preparation process of Claim 1 or 2, wherein said 
fluorine-contadning olefin is a monomer mixture of two or more of 
vinylidene fluoride, tetrafluoroethylene, hexafluoropropylene, 
chlorotrifluoroethylene and perfluoro(alkyl vinyl ether), and an obtained 
fluorine-containing copolymer is a fluoro elastomer. 

6. The preparation process of Claim 5, wherein the 
emulsion-polymerization is initiated by adding at least one of the 
fluorine-containing surfactants of Claim 1 or 2 in an amount of from 
0.001 to 20.0 % by weight based on the aqueous medium at initiating 
the polymerization. 

7. The preparation process of Claim 1 or 2, wherein said 
fluorine-containing olefin is tetrafluoroethylene, and an obtained 
fluorine-containing polymer is poly tetrafluoroethylene. 

8. The preparation process of Claim 7, wherein the 
emulsion-polymerization is initiated by adding at least one of the 
fluorine-containing surfactants of Claim 1 or 2 in an amoimt of from 
0.001 to 0.5 % by weight based on the aqueous medium at initiating the 
polymerization . 

9. A fluorine-containing polymer powder obtained by 
coagulating or agglomerating fluorine-containing polymer particles from 
a fluorine-containing polymer latex obtained by the preparation process 
of any of Claims 1 to 8. 

10. An aqueous dispersion of fluorine-containing polymer 
obtained by subjecting the fluorine-containing polymer latex obtained by 
the preparation process of any of Claims 1 to 8 to concentrating or 
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dispersion stabilizing treatment. 

[Detailed Description of the invention] 
[0001] 

[Industrial Field] The present invention relates to a process for preparing 
a fluorine-containing polymer latex which comprises emulsion- 
polymerizing a fluorine-containing olefin in an aqueous medium in the 
presence of a specific fluorine-containing surfactant. 
[0002] 

[Prior Art] When preparing a fluorine-containing polymer latex by 
emulsion-polymerizing a fluorine-containing olefin as a monomer in an 
aqueous dispersion, it is essential that a surfactant (emulsifying agent) 
is present in a polymerization system, and various surfactants have 
been proposed and used. 

[0003] It is known that those surfactants have an adverse effect on 
various chsiracteristics of an obtained fluorine-containing polymer, for 
example, characteristics of a powder and mechanical properties of a 
molded article (JP52-52984A, JP57-164199A, JPl 1-246607A, JPll- 
512133A, etc.). 
[0004] 

[Problem to be Solved by the Invention] An object of the present 
invention is to provide a process for preparing a fluorine-containing 
polymer latex by emulsion-polymerizing a fluorine-containing olefin by 
using a specific fluorine-containing surfactant, thereby providing a 
fluorine-containing polymer material being excellent in mechanical 
properties of a molded article. 
[0005] 

[Means to Solve the Problem] Namely, the present invention relates to a 
process for preparing a fluorine-containing polymer latex which 
comprises emulsion-polymerizing a fluorine-containing olefin solely or a 
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fluorine-containing olefin and other monomer in an aqueous medium in 
the presence of at least one of fluorine -containing surfactants 
represented by the formula (I): 

[0006] 

F(CF2-)m 0-(CF(X)CF2-04ij CF(X)COOM 

[0007] wherein X is fluorine atom or a linear or branched lower 
perfluoroalkyl group; -COOM is a carboxylic acid salt; m is an integer of 
from 3 to 10; n is 0 or 1. 

[0008] Examples of the preferred carboxylic acid salt represented by - 
COOM are an alkali metal salt, ammonium salt and lower alkylamine 
salt. 

[0009] The fluorine-containing olefin used for the emulsion 
polymerization are tetrafluoroethylene (TFE), hexafluoropropylene (HFP) 
and/ or perfluoro(alkyl vinyl ether) (PAVE), which are suitable for 
producing a latex of TEF copolymer (hereinafter "FEP" is typically 
referred to as TFE copolymer). 

[0010] FEP has heat resistance, chemical resistance and electrical 
properties equal to those of polytetrafluoroethylene (hereinafter referred 
to as ^'PTFE'') which is a homopolymer of TFE, and has melt flowability 
which cannot be recognized in PTFE. Therefore FEP can be processed 
by melt-processing method such as compression molding, extrusion 
molding, injection molding, fluid bed molding and the like and has been 
used in various applications. 

[001 1] Example of other preferred fluorine-containing olefin is TFE, and 
the preparation process of the present invention is also suitable for 
preparation of PTFE latex which is a homopolymer of TFE. 
[0012] In the present invention, PTFE encompasses not only a TFE 
homopolymer but also a modified PTFE prepared by copolymerizing 



6 



Other comonomer in a small amount not imparting melt-flowability. 
Examples of such a comonomer are hexafluoropropylene (HFP), 
chlorotrifluoroethylene, perfluoro(alkyl vinyl ether) (PAVE), 
perfluoro(alkoxy vinyl ether), trifluoroethylene, perfluoroalkylethylene 
and the like, A proportion of copolymerizing comonomers varies 
depending on kind of comonomers. For example, when perfluoro(alkyl 
vinyl ether) 'or perfluoro(alkoxy vinyl ether) is used as a comonomer, an 
amount thereof is usually up to 2 % by weight, preferably from 0.01 to 
1 % by weight. 

[0013] It is preferable that in the case of PEP, the above-mentioned 
fluorine-containing surfactant is added in an amount of from 0.001 to 
5.0 % by weight, preferably from 0.01 to 2.0 % by weight based on an 
aqueous medium at initiating the polymerization. In the case of 
polymerizing PTFE, it is preferable that the surfactant is added in an 
amount of from 0.001 to 0.5 % by weight, preferably from 0.01 to 0.3 % 
by weight based on an aqueous medium at initiating the polymerization. 
[0014] 

[Embodiment of the Invention] The present invention is characterized by 
use of the specific fluorine-containing surfactant represented by the 
above-mentioned formula (I). 

[0015] In the present invention, non-limiting examples of the 
particularly preferred fluorine-containing surfactant are those 
mentioned below. 

[0016] 

I^(CF2^ 0-CF(CF3)C00M, 
F(CF2-)5- 0-CF(CF3)C00M, 
F(CF2i3 0-CF(CF3)C00M and 
F(CF2-)5 0-(CF(CF3)CF20)C(CF3)COOM, 



[0017] wherein M is an alkali metal, ammonium ion or lower alkylamine 
constituting sulfonic acid salt. 

[0018] The fluorine-containing olefin which is a monomer polymerized in 
the preparation process of the present invention is a monomer 
represented by the formula (1): 



[0020] wherein is F, CI, H or CF3; is F, CI, H, Rf^, in which Rf^ is a 
perfluoroalkyl group having 1 to 10 carbon atoms, or 



[0022] wherein Rf* is a perfluoroalkyl group having 1 to 6 carbon atoms, 

b is 0 or an integer of from 1 to 5, or 

a monomer represented by the formula (2): 



[0019] 



CF2 = C 




[0021] 



-0(CF2 




[0023] 



CH 



2 ~ 



[0024] wherein Z' is F, H, an alkyl group having 1 to 6 carbon atoms or a 
perfluoroalkyl group having 1 to 10 carbon atoms; is H, CI, an alkyl 
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group having 1 to 6 carbon atoms or -{CF^U-Z^, in which d is an integer 
of from 1 to 10, is F or H. At least one of those monomers is 
subjected to polymerization. 

[0025] Examples of preferred monomer of the formula (2) are: 
[0026] 

CF2=CF2, CF2=CFC1, CF2=CFCF3, CF2=CH2, 

CF2=C(CF3)2, CF2=CFOCF3, CF2=CFOC3F7, 

CFo 
I ^ 

CF2=CFOCF2CFOC3F7, CF2=CFC4F9 
[0027] and the like. 

[0028] Examples of preferred monomer of the formula (3) are, for 
instance, CH2=CHF, CH2=CFCF3, CH2=CHCF3, CH2=C(CF3)2, 
CH2=CHC4F9, CH2=CF(CF2)3-H and the like. 

[0029] In the present invention, those fluorine-containing olefins can be 
polymerized solely or copolymerized with each other or copolymerized 
with an ethylenic unsaturated non-fluorine-containing monomer. 
[0030] Exsonples of the ethylenic unsaturated non-fluorine-containing 
monomer are, for instance, alkyl vinyl ethers or vinyl esters represented 
by the formula: 

CH2=CH-0-(C=0)e»R® 

wherein is an aliphatic group having 1 to 17 carbon atoms, an 
alicyclic group having 3 to 17 carbon atoms or a fluoroalkyl group 
having 1 to 20 carbon atoms, e'* is 0 or 1. Examples thereof are, for 
instance, methyl vinyl ether, ethyl vinyl ether, n-propyl vinyl ether, 
isopropyl vinyl ether, n-butyl vinyl ether, isobutyl vinyl ether, cyclohexyl 
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vinyl ether, 2,2,2-trifluoroethyl vinyl ether, 2,2,3,3-tetrafluoropropyI 
vinyl ether, 2,2,3,3,3-pentafluoropropyl vinyl ether, vinyl acetate, vinyl 
propionate, vinyl butyrate, vinyl pivarate, vinyl versatate, vinyl 
cyclohexane carboxylate and the like, 

[0031] Further there are compounds represented by the formula: 
[0032] 

O 

CH2=CZ^C-R^ 

[0033] wherein 7? is H, CI, F, CH3 or CF3; is H, CI, F, an aliphatic 
group having 1 to 17 carbon atoms, an alicyclic group having 3 to 17 
carbon atoms or a fluoroalkyl group having 1 to 20 carbon atoms. 
Examples thereof are, for instance, isobutyl aciylate, methyl acrylate, 
ethyl methaciylate, 2,2,3,3,3-pentafluoropropyl-a-fIuoroaciylate, 
2,2,3,3,4,4,5,5,6,6,7,7-dodecafluoropentyl-a-trifluoromethylacrylate, 
cyclohexyl aciylate, 
2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,13,13,14,14,15,15,15 
-nonacosafluoropentadecylacrylate, octyl-a-chloroaciylate, 
octadecylacrylate and the like. 

[0034] Also there can be used compounds represented by the formula: 
CH2~CHCH2Z^ 

wherein is chlorine atom or an alkoxy group having 1 to 8 carbon 
atoms. Examples thereof are, for instance, allyl chloride, allyl methyl 
ether, allyl isopropyl ether, allyl octyl ether and the like. 
[0035] In addition, there are styrene, styrene derivatives, dialkyl 
maleates and the like. 
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[0036] Also there can be copolymerized fluorine-containing or non- 
fluorine-containing monomers having functional group described in 
W095/ 33782 such as hydroxyl, carboxyl, carboxylic acid ester, epoxy, 
thiol or the like. 

[0037] The preferred structure of the fluorine-containing polymer 
obtained in the present invention is roughly classified into two groups. 
One is a structure mainly comprising tetrafluoroethylene (TFE) or 
chlorotrifluoroethylene (CTFE) as a fluorine-containing olefin, and 
another one is a structure mainly comprising vinylidene fluoride (VdF). 
Namely, the first group is a fluorine-containing polymer comprising TFE 
or CTFE as an essential component and obtained by copolymerizing 
other copolymerizable monomer as case demands. 

[00338] In the above-mentioned polymer, examples of particularly 
preferred other copolymerizable monomer are VdF, HFP, 
hexafluoroisobutene, perfluorovinylethers (PAVE) represented by the 
formula: 



[0040] wherein Rf^ is a perfluoroalkyl group having 1 to 6 carbon atoms; 
j is 0 or an integer of from 1 to 5, fluorine-containing olefins represented 
by the formula; 



[0039] 



CF2=CFO(CF2CFOij Rf^ 




[0041] 



CH2=C-eCF2)i 
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[0042] wherein 7? is H or F; t!^ is H or P; i is an integer of from 1 to 10, 
ethylene, propylene, 1-butene, isobutene and the like. Particularly HFP 
and PAVE are preferred. 

[0043] Further examples of the fluorine-containing polymer mainly 
comprising TFE or CTFE are TFE homopolymer (PTFE), a copolymer 
(FEP) of TFE, HFP and as case demands, a small amount of PAVE, a 
copolymer (PFA) of TFE and PAVE (not more than 10. % by mole), a 
copolymer {E(C)TFE) of TFE or CTFE, ethylene and as case demands, a 
copolymerizable fluorine-containing olefin, an elastomeric copolymer 
prepared by copolymerizing TFE with propylene, an elastomeric 
copolymer prepared by copolymerizing TFE with perfluorovinylethers 
(not less than 15 % by mole) and the like. 

[0044] Among the PFA copolymers, preferred is a copolymer comprising 
95 to 99.7 % by mole of TFE and from 0.3 to 5.0 % by mole of 
perfluorovinylether represented by the formula: 

CF2=CFORf^2 

wherein Rf^^ is a perfluoroalkyl group having 1 to 6 carbon atoms. 
[0045] Also preferred FEP is a copolymer comprising 89.5 to 96.7 % by 
mole of TFE, 3.3 to 10.5 % by mole of HFP and 0 to 2.0 % by mole of 
PAVE. 

[0046] A preferred process for preparing FEP latex is a seed 
polymerization process in which first, seed particles of FEP having a 
small particle size are prepared and then emulsion polymerization is 
carried out in an aqueous polymerization medium containing seed 
particles dispersed therein, aiming at the above-mentioned composition 
of FEP. A merit of the seed polymerization is that since the number of 
particles being present in the final product, namely FEP latex can be 
determined by a particle size of seed particles and a weight percent of the 
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latex, the particle size in the latex can be controlled in preparing FEP. 
[0047] Also a preferred E(C)TFE copolymer is a copoljoner comprising 30 
to 70 % by mole of TFE or CTFE, 30 to 70 % by mole of ethylene and 0 to 
15 % by mole of fluorine-containing olefin as the third component. 
Examples of the fluorine-containing olefin as the third component are 
fluorine-containing olefins represented by the formula: 



[0048] 

CH2=C-eCF2)i 

[0049] wherein is H or F; Z"^ is H or F; i is an integer of from 1 to 10, 
perfluorovinylethers, HFP, hexafluoroisobutylene and the like. 
Particularly preferred are: 



[0050] 

CH2=C-f CF2)i 

[0051] wherein Z^, Z"* and i are as defined above, and 
hexafluoroisobutylene. 

[0052] One of the elastomeric copolymers mainly comprising TFE is a 
copolymer comprising 40 to 70 % by mole of TFE and 30 to 60 % by mole 
of propylene. In addition, other copolymerizable component, for 
example, VdF, HFP, CTFE, perfluorovinylethers or the like can be 
contained in an amount of not more than 20 % by mole. 
[0053] Another elastomeric polymer is a polymer comprising TFE and 
perfluorovinylethers, which is a polymer comprising 40 to 85 % by mole 
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of TFE and 15 to 60 % by mole of perfluorovinylethers represented by the 
formula: 

[0054] 

I 

CF2=CFO(CF2CFO-)j Rf^ 

[0055] wherein Rf^ is a perfluoroalkyl group having 1 to 6 carbon atoms; 
j is 0 or an integer of from 1 to 5. 

[0056] The preferred fluorine-containing polymers of the second group 
which are prepared by the preparation process of the present invention 
are polymers mainly comprising VdF. 

[0057] Namely, the fluorine-containing polymers are copolymers 
comprising VdF as an essential component and obtained by further 
copolymerizing other monomer as case demands. Those polymers 
contain not less than 40 % by mole of VdF. 

[0058] Examples of other preferred copolymerizable monomer in the VdF 
polymer are TFE, CTFE, HFP, hexafluoroisobutene and 
perfluorovinylethers. 

[0059] Examples of the preferred fluorine-containing polymer mainly 
comprising VdF are VdF homopolymer (PVdF), VdF/TFE copolymer, 
VdF/ HFP copolymer, VdF/ TFE/ HFP copolymer, VdF/TFE / CTFE 
copolymer and the like. 

[0060] Those fluorine-containing polymers mainly comprising VdF can 
be formed into resinous or elastomeric polymers by selecting kind and 
amount of other monomer component to be copolymerized or by 
determining whether or not other monomer component is used. 
[0061] Among them, examples of the preferred resinous VdF polymer are 
VdF/TFE (50 to 99/1 to 50 % by mole ratio) copolymer, VdF/TFE/HFP 
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(45 to 99/0 to 45/1 to 10 % by mole ratio) copolymer, VdF/TFE/CTFE 
(50 to 99/0 to 30/ 1 to 20 % by mole ratio) copolymer and the like. 
[0062] Also example of the preferred elastomeric VdF copolymer is one 
comprising 40 to 90 % by mole of VdF, 0 to 30 % by mole of TFE and 10 
to 50 % by mole of HFP. 

[0063] Further the fluorine-containing polymer encompasses a 
fluorine-containing segmented polymer disclosed in JP61-49327B. 
[0064] This fluorine-containing segmented polymer basically comprises, 
as essential components, iodine atom released from an iodide compound 
having iodine atom bonded to carbon atom, a residue remaining after 
releasing the iodine atom from the iodide compound and at least two 
polymer chain segments being present between the iodine atom and the 
residue (at least one of them is a fluorine-containing polymer chain 
segment). In other words, the fluorine-containing segmented polymer 
basically comprises, as essential components, a continuation chain 
comprising at least two polymer chain segments (at least one of them is a 
fluorine-containing polymer chain segment), iodine atoms released from 
iodide compounds which are present at both ends of the connected 
chain and have iodine atom bonded to carbon atom and a residue 
remaining after releasing the iodine atom from the iodide compound. 
Namely a typical structure of the fluorine-containing segmented polymer 
can be represented by the foUov^dng formula: 

Q-[(A-B )I]r 

wherein Q is a residue remaining after releasing the iodine atom from 

the iodide compound; A-B represent the respective polymer chain 

segments (at least one of them is a fluorine-containing polymer chain 
segment); I is iodine atom released from the iodide compound, f 
represents the number of bonds of Q. 
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[0065] A suitable range of molecular weight of the fluorine-containing 
polymer obtained in the present invention varies depending on kind, 
application and use of the polymer and is not limited particularly. For 
example, for molding applications, generally a too low molecular weight 
is not preferred from the viewpoint of mechanical strength of the 
fluorine-containing pol3aner. A number average molecular weight is 
usually not less than 2,000, particularly preferably not less than 5,000. 
Also from the viewpoint of moldability , a too high molecular weight is not 
preferable, and a molecular weight is usually not more than 1,000,000, 
particularly preferably not more than 750,000. 

[0066] Further among the examples of fluorine-containing polymer, in 
the case of the above-mentioned resinous copolymers mainly comprising 
TFE, for example, melt-processable fluorine-containing polymers such 
as PFA, FEP and ETFE, a melt flow rate thereof is 0.01 x lO'^ to 50 x 10"^ 
ml/sec, preferably 0.05 x 10'^ to 25 x 10"^ ml/sec, particularly 
preferably 0.1 x 10"^ to 10 x 10*"^ ml/ sec at a given temperature (for 
example, 372°C in PFA and FEP and 300°C in ETFE) at a given load (for 
example, 7 kg) depending on kind of the fluorine-containing polymer. 
[0067] Also in the case of fluorine-containing polymers being soluble in a 
solvent such as DMF and THF which are elastomeric polymers mainly 
comprising TFE, VdF homopolymer and resinous or elastomeric 
polymers mainly comprising at least one of VdF, TFE, HFP and CTFE, a 
number average molecular weight measured based on polystyrene with 
GPC is from 2,000 to 1,000,000, preferably from 5,000 to 750,000, 
particularly preferably from 10,000 to 500,000. 

[0068] Also the TFE homopolymer (PTFE) encompasses polymers in the 
form of oligomer, polymers generally called low molecular weight PTFE 
having a molecular weight of about 2,000 to about 1,000,000 and 
further high molecular weight polymers which cannot be melt-processed. 
A molecular weight of the high molecular weight PTFE cannot be 
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specified, but those having a molecular weight of from about 1,000,000 
to about 10,000,000, at most about 20,000,000 can be prepared. 
[0069] The fluorine-containing polymer latex of the present invention is 
prepared by emulsion polymerization. 

[0070] For the emulsion polymerization, usually a radical initiator C£in 
be used as a polymerization initiator, and a water soluble initiator is 
used preferably. Examples thereof are inorganic initiators, for instance, 
persulfates such as ammonium persulfate, hydrogen peroxides, redox 
initiator obtained therefrom in combination of a reducing agent such as 
sodium hydrogen sulfite or sodiimi thiosulfate, initiators obtained 
therefrom by mixing a small amount of iron, ferrous salt, silver nitrate or 
the like; or organic initiators, for instance, dibasic acid pferoxides such 
as disuccinic acid peroxide and diglutaric acid peroxide, 
azobisisobutylamidine dihydrochloride; and the like. Also known oil 
soluble initiators can be used. 

[0071] The present invention is characterized in that the above- 
mentioned fluorine-containing surfactant of the formula (I) is used as a 
surfactant for the emulsion polymerization. A total adding amount 
thereof is from 0.001 to 20 % by weight, preferably from 0.01 to 10 % by 
weight based on the pol3anerization medium (aqueous medium). 
[0072] Also as case demands, a hydrocarbon type anionic, cationic, 
nonionic or bataine surfactant can be used together. 
[0073] Further if necessary, known chain transfer agent, pH buffer agent, 
pH regulator and the like can be used. 

[0074] As the chain transfer agent, there can be used, for example, 
isopentane, n-hexane, cyclohexane, methanol, ethanol, tert-butanol, 
carbon tetrachloride, chloroform, methylene chloride, methyl chloride, 
fluorocarbon iodides (for example, CF2I2, CF3I, I-(CF2)4-I, (CFglaCFI and 
the like), etc. 

[0075] The emulsion polymerization conditions of the present invention 



17 



are optionally selected depending on kind and components of the 
intended fluorine-containing polymer and kind of a polymerization 
initiator. A reaction temperature is usually from -20°C to 150°C, 
preferably from 5°C to lOCC, and a polymerization pressure is not more 
than 10 MPaG, preferably not more than 5 MPaG. 

[0076] In the preparation of the fluorine-containing polymer of the 
present invention, a method of introducing each component 
(particularly monomer, initiator and chain transfer agent) in a 
polymerization tank is not limited particularly. There may be used a 
method of firstly introducing a total amount of each component to be 
used or a method of introducing a part or the whole of components 
continuously or dividedly into a polymerization tank. 
[0077] The fluorine-containing polymer latex obtained in the present 
invention is a latex (aqueous emulsion) containing about 10 % by weight 
to about 40 % by weight, preferably from 20 % by weight to 40 % by 
weight of fluorine-containing polymer particles having a number average 
particle size of from about 0.01 jxm to about 1 ^.m, preferably from 0.01 
to 0-7 |im, and a dispersing and emulsifying state of particles is stable. 
[0078] In the case of FEP, a content of HFP in polymer particles is higher 
in the FEP latex obtained by the preparation process of the present 
invention than in FEP latex obtained by using ammonium 
perfluorooctanoate which is a conventional general-purpose emulsifying 
agent. 

[0079] For coagulation and agglomeration, known methods can be used 
as they are. For exeimple, there can be preferably employed a method of 
adding a coagulant (agglomerating agent) to a latex with stirring and 
then coagulating (agglomerating), a method of freezing and then thawing 
a latex to coagulate it (freeze-coagulation method), a method of 
coagulating only by mechanically stirring a latex at high speed 
(mechanical coagulation method), a method of spraying a latex through 
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a thin nozzle and at the same time, evaporating water (spray coagulation 
method) and the like method. As case demands, a coagulant aid may 
be added. A coagulated product may be dried by allowing to stay at 
room temperature or by heating up to 250''C. 

[0080] The present invention also relates to an aqueous dispersion of 
fluorine-containing polymer, so-called dispersion obtained by subjecting 
the fluorine-containing polymer latex obtained by the preparation 
process of the present invention to concentration or dispersion 
stabilizing treatment. 

[0081] For the concentration, known methods can be employed and the 
latex is concentrated to 40 to 60 % by weight depending on applications 
(for example, aqueous dispersion type coatings, binding agent for 
electrode, water repelling agent for electrode, etc.). Though there is a 
case where stability of the dispersion is lowered by the concentration, in 
that case, a dispersion stabilizing agent may be added. As such a 
dispersion stabilizing agent, the above-mentioned surfactants used in 
the present invention or other various surfactants may be added. 
Non-limiting examples of preferred dispersion stabilizing agent are 
nonionic surfactants such as polyoxyalkylether, particularly 
polyoxyethylene ethers such as polyoxyethylene alkylphenyl ether (for 
example, TRITON X-100 (trade name) available from Union Carbide Co., 
Ltd.), polyoxyethylene isotridecyl ether (DISPANOL TOC (trade name) 
available from NOF Corporation) and polyoxyethylene propyltridecyl 
ether. 

[0082] Also an aqueous dispersion of fluorine-containing polymer having 
a long pot life can be prepared by the dispersion stabilizing treatment 
without concentration, depending on applications. Examples of the 
dispersion stabilizing agent are the same as above. 

[0083] The latex, powder and aqueous dispersion obtained by the 
preparation process of the present invention are useful as a coating and 
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molding material for which fluorine-containing materials have been 
used and in addition, as a filter material, film material, lining material, 
tube material, etc., and also are useful as materials for a gasket, packing, 
filter membrane, bearing material, covering material for cable, binding 
agent for electrode, water repelling agent, impregnant for glass cloth, 
fuel hose, vibration-proof rubber and the like. The application thereof 
is not limited to them. 
[0084] 

[Example] The present invention is then explained by means of examples, 
but is not limited to them. 

[0085] Firstly, methods of measuring MFR value and an amount of HFP 
in FEP particles which are prescribed in the present invention are 
explained below. 
[0086] (a) MFR value 

KAYNESS melt index tester model 4002 is used. According to ASTM- 
D-1238/JIS-K-7210, about 6 g of resin is poured in a 0.376 inch ID 
cylinder which is maintained at 372''C ± 0.5°C, followed by allowing to 
stand. After five minutes, when the temperature of the resin reached 
an equilibrium state, the resin is extruded at a piston load of 5,000 g 
through an orifice having a diameter of 0.0825 inch and a length of 
0.315 inch. An average of MFR values measured three times at nearly 
the same time is used as the MFR value in g/ 10 min. 
[0087] (b) Amount of HFP 

An amount of HFP is calculated from a value measured by using a NMR 

analyzer. 

[0088] Exsimple 1 

A 50-liter horizontal stainless steel autoclave equipped with a stirrer was 
previously evacuated and then was charged with 30 kg of deaerated 
distilled water and 5 kg of an aqueous dispersion of 10 % by weight of 
fluorine-containing surfactant (F(CF2)5-0-CF(CF3)COONH4) 
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(concentration of surfactant: 1.6 % by weight). Further thereto were 
added 5 kg of HFP monomer (liquid) and then a gaseous TFE/HFP 
monomer mixture (TFErHFP = 89.2:9.8 {% by weight)), followed by 
gradually heating to 95°C with stirring. The inside pressure of the 
autoclave was increased to 1.5 MPaG at 95*^0. Then 3.5 kg of an 
aqueous solution of ammonium persulfate (10 % by weight) as an 
initiator was introduced to initiate reaction. A gaseous TFE/HFP 
monomer mixture having the same proportion as above was supplied 
continuously to maintain the pressure of 1.5 MPaG. Forty minutes 
after, the stirring was stopped and un-reacted TFE and HFP monomers 
were collected to obtain 30.5 kg of FEP dispersion having a solid polymer 
content of 4.8 % by weight- This dispersion is called FEP dispersion 
containing FEP seed particles. 

[0089] A part of the FEP dispersion was coagulated with nitric acid to 
obtain a white powder. The obtained FEP was one comprising TFE:HFP 
= 89.5:10.5 (mole ratio), and MFR could not be measured. . An amount 
of HFP of the FEP was 15.3 % by weight. 

[0090] Then the autoclave used above was previously evacuated, and 
was charged with 30 kg of deaerated distilled water and 1 kg of FEP 
dispersion containing FEP seed particles obtained above (concentration 
of surfactant: 550 ppm). Further the autoclave was charged with 18.1 
kg of HFP monomer (liquid) and then a gaseous TFE/HFP monomer 
mixture (TFE:HFP = 90.2:9.8 (mole ratio)), followed by gradually heating 
to 95''C with stirring. The inside pressure of the autoclave was 
increased to 4.2 MPaG at 95°C. 

[0091] Then 0.1 kg of an aqueous solution of ammonium persulfate 
(10 % by weight) was introduced to initiate reaction. Immediately after 
stating of the reaction, an aqueous solution of ammonium persulfate 
(10 % by weight) was continuously introduced at 1.1 g/min till 
completion of the reaction. Also after starting of the reaction, a gaseous 
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TFE/HFP monomer mixture having the same proportion as above was 
supplied continuously so that the pressure of a reaction system could be 
maintained at 4.2 MPaG. Polymerization was continued until a solid 
polymer content reached 20 % by weight. A reaction time was 62 
minutes. Then un-reacted TFE and HFP monomers were collected and 
a latex was removed. 

[0092] The FEP latex was coagulated with nitric acid to obtain a white 
powder. An amount of FEP after drying was about 8.0 kg. 
[0093] A ratio (mole ratio) of TFEiHFP of the obtained FEP was 89.2:9.8, 
and MFR was 19.1 g/10 min. A proportion of HFP in FEP was 13.7 % 
by weight. 

[0094] Comparative Example 1 

The same autoclave as in Example 1 was previously evacuated and then 
was charged with 30 kg of deaerated distilled water and 5 kg of an 
aqueous dispersion of 10 % by weight of ammonium perfluorooctanoate 
(C7p'i5COONH4) as a fluorine-containing surfactant (concentration of 
surfactant: 1.6 % by weight). Further thereto were added 5 kg of HFP 
monomer (liquid) and then a gaseous TFE/HFP monomer mixture 
(TFErHFP = 91.2:9.8 (% by mole)), followed by gradually heating to 95"C 
with stirring. The inside pressure of the autoclave was increased to 1 .5 
MPaG at 95°C. Then 3.5 kg of an aqueous solution of ammonium 
persulfate (10 % by weight) as an initiator was introduced to initiate 
reaction. A gaseous TFE/HFP monomer mixture having the same 
proportion as above was supplied continuously to maintain the pressure 
of 1.5 MPaG. Thirty minutes after, the stirring was stopped and un- 
reacted TFE and HFP monomers were collected to obtain 31.4 kg of FEP 
dispersion having a solid polymer content of 4.5 % by weight. 
[0095] A part of the dispersion was coagulated with nitric acid to obtain 
a white powder. The obtained FEP was one comprising TFE: HFP = 
89.9:10.1 (mole ratio), and MFR could not be measured. An amount of 
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HFP of the FEP was 14.5 % by weight. 

[0096] Then the autoclave used above was previously evacuated, and 
was charged with 30 kg of deaerated distilled water and 1 kg of FEP 
dispersion containing FEP seed particles obtained above (concentration 
of surfactant: 550 ppm). Further the autoclave was charged with 18.1 
kg of HFP monomer (liquid) and then a gaseous TFE/HFP monomer 
mixture (TFErHFP = 91.2:9.8 (mole ratio)), followed by gradually heating 
to 95''C with stirring. The inside pressure of the autoclave was 
increased to 4.2 MPaG at 95°C. 

[0097] Then 0.1 kg of an aqueous solution of ammonium persulfate 
(10 % by weight) was introduced to initiate reaction. Immediately after 
stating of the reaction, an aqueous solution of ammonium persulfate 
(10 % by weight) was continuously introduced at 1.1 g/min till 
completion of the reaction. Also after starting of the reaction, a gaseous 
TFE/HFP monomer mixture having the same proportion as above was 
supplied continuously so that the pressure of a reaction system could be 
maintained at 4.2 MPaG. Polymerization was continued until a solid 
polymer content reached 20 % by weight. A reaction time was 60 
minutes. 

[0098] Then un-reacted TFE and HFP monomers were collected and a 
latex was removed. 

[0099] The FEP latex was coagulated with nitric acid to obtain a white 

powder. An amount of FEP after drying was about 7.5 kg. 

[0100] A ratio (mole ratio) of TFE:HFP of the obtained FEP was 90.3:9.7, 

and MFR was 18.4 g/ 10 min. A proportion of HFP in FEP was 13.2 % 

by weight. 

[101] Example 2 

A FEP dispersion containing FEP seed particles was prepared in the 
same manner as in Example 1, and then the autoclave was previously 
evacuated, and was charged with 30 kg of deaerated distilled water and 
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1 kg of the FEP dispersion. Further the autoclave was charged with 6.9 
kg of HFP monomer (liquid), 0.2 kg of perfluoropropylvinylether and a 
gaseous TFE/HFP monomer mixture (TFErHFP = 91.6:8.4 (mole ratio)), 
followed by gradually heating to 95°C with stirring. The inside pressure 
of the autoclave was increased to 4.2 MPaG at 95°C. 
[102] The same procedures as in Example 1 were carried out from 
starting of the reaction to stopping of the reaction except that an initially 
charged amount of the polymerization initiator was 80 g, a continuously 
introduced amount of the polymerization initiator was 0.9 g/min and 20 
g of perfluoropropylvinylether was added at the time when a solid 
polymer content during the reaction reached 5 % by weight, 10 % by 
weight and 15 % by weight, respectively so that the proportion of 
produced FEP became constant. After 50-minute polymerization, un- 
reacted TFE, HFP and perfluoropropylvinylether were collected and a 
latex was removed. 

[103] The FEP latex was coagulated with nitric acid to obtain a white 

powder. An amount of FEP after drying was about 8.0 kg. 

[104] A ratio (mole ratio) of TFE: HFP: perfluoropropylvinylether of the 

obtained FEP was 91.9:7.7:0.4, and MFR was 24.3 g/10 min. A 

proportion of HFP in FEP was 12.0 % by weight. 

[105] Comparative Example 2 

A FEP dispersion containing FEP seed particles was prepared by using 
ammonium perfluorooctanoate in the same manner as in Comparative 
Example 1, and then the autoclave was previously evacuated, and was 
charged with 30 kg of deaerated distilled water and 1 kg of the FEP 
dispersion. Further the autoclave was charged with 6.9 kg of HFP 
monomer (liquid), 0.2 kg of perfluoropropylvinylether and a gaseous 
TFE/HFP monomer mixture (TFE:HFP = 91.6:8.4 (mole ratio)), followed 
by gradually heating to 95'*C with stirring. The inside pressure of the 
autoclave was increased to 4.2 MPaG at 95°C. 
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[106] The same procedures as in Example 1 were carried out from 
starting of the reaction to stopping of the reaction except that an initially 
charged amount of the polymerization initiator was 80 g, a continuously 
introduced amount of the pol3mierization initiator was 0.9 g/min and 20 
g of perfluoropropylvinylether was added at the time when a solid 
pol3mier content during the reaction reached 5 % by weight, 10 % by 
weight and 15 % by weight, respectively so that the proportion of 
produced FEP became constant. After 50-minute polymerization, un- 
reacted TFE, HFP and perfluoropropylvinylether were collected and a 
latex was removed. 

[107] The FEP latex was coagulated with nitric acid to obtain a white 

powder. An amount of FEP after drying was about 7.7 kg. 

[108] A mole ratio of TFE:HFP:perfluoropropylvinylether of the obtained 

FEP was 91.5:8.1:0.4, and MFR was 23.5 g/10 min. A proportion of 

HFP in FEP was 1 1.5 % by weight. 

[109] 

[Effect of the Invention] According to the preparation process of the 
present invention, a latex containing FEP particles particularly having a 
high content of HFP as compared with the case where a conventional 
general-purpose fluorine-containing surfactant such as eunmonium 
perfluorooctanoate is used can be obtained. 
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eu>'3 0-6 0^yl.%*>i5>35:S*a^#:T-fcS. t. 

HFP, CTFE, >'^•-7;^7fob'-;^JI:-T-'WS^i: 
5-2 0 ^ ;l/%JilT-t-tf C: 1 1 S . 



[00 53] ho lO£0J:5Ah-7-tea^#:«i, TF 

i5-5T. TFE4 0— 8 5*/P%, : 
[0 0 54] 

CF, 

I 

CFj = CFO (CFjCFO)-jR* 

[00551 (^4^, Rf5(i«S|g[l-60^N-7;W 
:^uT)V^ivm : j Ji0tJ^:{Sl~5«?>fi|gl:) T^^t;. 
^ N*- y n b'r:;Ux— 15—60 *;l^%cofi-^ 

[0056] *»0J<o^:^a-C'^3tt- -5«Ft L\>^^y 
-/m&^w<r)m2<r)y}v~r\i. vdFS-±^dj-i:-rs 

[0057] -t^io-h. VdFtriH^m^t 

T'*>-5T. VdFSr4 0*;W%m±^*-r-S.^7-ySia 

[ 0 0 5 8 1 C:<7)V d F^fi-^fls:{C*3lriTffi<7)i±S-^^ 
mrj:m&wtLxiii. TFE, CTFE. HFP, ^s^^ 
->ryjl-:^ci^ yy'r-yiii.W'^—yjU^a b'xypx— x 

[ 0 0 5 9 1 V d F i^-^b-tl^y «y««-^<7)m 
*0Di:L.r, VdFco#3AS-^#: (PVdF) . VdF 
tTFEk<7)it^^i^^ VdFfcHFPtOi^^i*:, 
VdFi:TFEi:HFPi:iO^«^, VdFfcTFE 

[0 06 0] ifc, V dF^^-^t-t^Ztli^cD^y 

y^ h ^-^com-^i^ t-tt:ibtiiX'%h, 

[0 06 1] ^cr)^:*^-C'i,»iLv^«8i«cOVdF^^M 
^<7)^WmiiLX\t. VdF/TFE (5 0—9 9/ 

l-5 0^;P%Jt) ^m-^W. VdF/TFE/HFP 

(4 5 — 9 9/0—4 5/1 — 1 0^:;P%it) 

VdF/TFE/CTFE (50—99/0—30 
/l-2 0^:;P%Jt) fta-^f*:^fc'*iS)(f/i>iX&. 

[0 06 2] ^fz. VdFJ^^ft-^T'X^Xh-?-^^ 
t^raa^SHcTjftfilcfiajtL-C, VdF*i4 0 — 90^ 
TFE*«0 — 3 0^/1^%. HFPj!)*! 0 — 50* 

[0063]$ 4>(C-^7 y »«-^f*tcOfti*c01Ji: LT . !^ 
^166 1 -4 9 3 2 7-^^?gtc:ie«5itt:v^S J: d^r-^ 

[00641 :i<7y^y 'ym'^y:*yVitr^')'7-t\i.. 

^i^^ Yit^-h-hmmLfzB'^mm.'f: wrrM^v^ 
Y\t'^ii^hm^'^mm.'^^w<-^fzmkts:h'if\.zm3'^ 
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Q- C (A-B- ) I ] f " 

>- h T'$> ^ ) . I ^iMIBT -f Jj-^-^ H Yb-^ 
[0065] *%afl-ri#^it^-&7 >ySS-^f*c(50^^a 

m^mm^. mm. mm-imi,zx o . im^^ 

^m^j: '^mzm^-^ti^^^tiK Tzttiimmmmx-ii. 

T 2 0 0 0 tUi. 5 0 0 OliLtSmi)mt UK $ 

Si 0 0 0 0 0 oijJiT, #(c7 5 0 0 0 oaTmK*w 

[00661 ^.t;rt-^^. 'ymm^i^com^mcoy^ 
*»T'fiiecOT F E S:±Bg:JJ-i: -TSMJii^cO^ta-^f*:. 
i:i.ifPFA. PEP. ETFEO.td'Sr^liiaraX*^^ 

-X mm-^t^<Oi^l,z X-oX ii^if> ^tltzMM^ ( i: 
i.tfPFA, FEPt:'<i3 7 2*C. ETFETiiSOO 
•C) , ?tS (/ii:i.<f7kg) (wtJV^TO. 0 1x10 
-2— 50X 1 0-2m 1/s e i!f^L<{iO. 05X 
10-2-25X1 0-2ml/sec, mzHftLKit 
0. lxlO-2~10X10-2ml/secr*^. 
[0067] ttl, TFE$r±^^^i:-t§x5;?.h-7- 
ttcOS-^, VdF<7)#3MI-^j3il/VdF. TF 
E, HFPife«CTFEcDiaJiLh*»^.=5rSejJ|g*e* 
TtJSx^X hv-tfec7)fi^f*^i:'<7)J: 0 DMF^TH 

GPCteJ:S;JtiJx^^^mff«0:«-^»a!l^ffi-C\ m.^ 
%^^«*^200 0~1 000000. »*L<{±5 0 
0 0-7 5 00 0 0, #{C#iL<«l 000 0-5 0 
OOOOcotcOi^ifi tv%. 

[00 681 TFE<7)#3ia^ (PTFE) O 

5i-U:fV-t^c7)tcD*><^JiH^ffit5^^aPTFEt: 
S^$iXt:v'>S^i-^^fi2 0 0 0 — 1 OOTJ^K^OtO, $ 



iPTFEc7)3^£7)^^^i{i!t$g-e#^rV^*>\ *57l 0 0 
1 0 0 07J, fe*:2 0 0 OTTS^ScottfO^-cSSBtT- 

[0069] *»BBcO*7 -y^fi^fils^X'y ?L 

[00701 ?L-fl::a-&T-«ffl$nSMS&*Ji: fC«i. ii 
^<^yi^7!;jmihmi:m\'^tZti><X-^hi)<, 

mm>i(-mi- hv^M.. i-^^imt-)- h u i^co^t^i 

(,ti^. Afz. ^Ma(^^m^mi^Mijmmi,zmmx'^ 

[0071 ] *^H^o»«g{i, ?uta-^ii*io^ffivgffiiij 
(?L-ft^pj) i: LTHfiie5»:(i)<7)-^7 •ym^mma.mirm 
m-^h^^zhi>. mmmiim^m test 

-^BmM&X'O. 0 0 1— 2 0mfi%. iif^L<<i 
0. 0 1-1 0S»%gJK-C-3iS. 
[0072] tfcW-rrm. Y'a:^-t'y^<7iT~ 

m^\hmmx'^h, 

[00731 $ '^(Ci^^s^^^etT , ^aojS^is^j, 
[00741 m^mmt Lx^i. tztux^ 

•>-fl:153 (jttxtfCFj I2, CF3 K I-(CF2)4 
-I . (CF3) 2CF I^Sri;) ^i:'&ffll%SCt3?)JT'^ 
S. 

[00751 *f6BBc7)fL-f(:tt-^^f^{i, S&^i:-r.?.#7 

m-^mt&m^tizj:-oxm:E 
mm^ii. m^sju^mit- 2 o-c— 1 5 ox:. #i t 

<{i5— 1 0 0*C, a-&ff:>3{il OMPaGOT, 
L< <i 5 M P a GtJlTT-** . 

[00761 ttl^^mcr^y /Sfi^filc^T^ y ^XCO 

{ita-mtc^im^SlctbatfrfrStc J: o T T t 

[0077] *l*BB<7)iSJi*aT1#<?.nSi5-7 y^fi-^ 
Wv^'y9Mi.%.^imFfWi^mQ. 0 1-l//m. 
i!f^L<{±0. 0 1 — 0. 7xtmiO^:7.ySa-^^^ 
0— 4 0fta%, Sf4L<{i2 0— 4 Ofifi%c7) 
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[0078] ^TtFEPfcfcV^Tti. «¥*fiMLTV^S 

Wmcommjjmvni^iih f e p 57^>y :7;z.<7):fir*Jfi-^ 
[0079] ii*f*:^c«^{i. fif*^ioo:^ffi^^i7) 

[0080] 2(s:^BJt±$ 4ic, *%BJcoiyit:fir&-ci#'^ 

[00811 m^^mt Lxii^ji:m<7):)jmi}mm^ti. 

^S'l^t') izmtx. m&4o~~eomA%i,zmm^ 

i,^tifihhi}i. ^<ni^\t^hi.z^mi^^mav 
Tt>J:v^. ^^Lfz^mi^mtLxi.i. :^w^nx'mm 

a.~yfy:fj—jU Y^m^hy^ h>'X- 100 (ffin'ii 
ZtlC^cr)^lzm^^ixi>{,<r)Ti±^\^. 

[0 0821 ^/c. mmzj:-yxiimm-t-riz-^WL$& 

[0083] *^BjcoSgjt:^aTi#4>ix&7X'y iJ'X. 
*tt:»-ii?g{i, f^J:07 yig^«i|sf36«ttffl$ir 

X^mX'S) *) . m^^ix.^\^ti^M^mztiyff:z.-y >y h , 



[0084] 

[ mm 1 o rtz^^Bj ^ ^mctics-:? v siBj-^ 
:$^^mn)^i)^i>mmm<^Mzm^^tih tcoxii^ 

[008 5] i-r&mz. ^^mz^\,^xm&^ti&M 

FRiB, i3J:X/FEPn'f-^<7iHFPmS.(r>mmZ'Z>\>^ 

xmm-i. 

[0086] (a)MFRffi 

ASTM-D-1 2 3 8/ J I S-K-7 2 1 Oizmt 
TKAYNESS^/Wh-Or y^^Xf-;^^-, m^4 
0 0 2S-fflv\ |i76gc7)^|g2:3 7 2*C±0. Srtcffi 
fctlfzO. 31 e^y^lT)i^^)yy-l,z^XL. 5^ 
^ii(«LTa;S*<TOWcaLfcm, 5000 gcOb- 
XYymncOiytXm.^O. 0825-fVf-. *§0. 
3 1 S-f >^0:tU7'f ;^2rjiLTffLaiL7t|SlB*Mi(C 
aiflX-ri.31I|c0^i%ffli: L/C. *{2«g/l Om i n, 
[0 087] (b) HFPtm. 

[0088] mm 1 

L/tMS*3 0kg, ^y y S^ffivSttffl ( F ( C 
F2)5-0-CF (CF3) COONH4)<7)l o ag9 < 

*j§?S5 k g iitTLA.fi {^mrnmim^ : i . ea* 

%) . $^{CHFP^:yv- 5 k g Srti:iA;?i^, 

0»,'>-C-;*'XttTFE-HFP?i^^:yv- (TFE : H 
FP = 89. 2:9.8 («%) ) SrftiiA-CMJtL 
9 5'C^-Ct*^(CiaS^±(f-Ct^-o/c. 9 5°C 
X-^—h9U-y^KMil. 5MPaGtT'#£E$iX 
/i. ^J&^Jt tTailSS!r>-^->^A7j<^?8[ ( 1 OM 
%) 3. 5Uisiii^;f^^ m^$:mk$^fc. 1. 5M 
P a G5-JiJt-r^ i a izllit pi tffl^c?5;<rx«T F E 
- H F P y V- ^^Wtcttl^ Ltz, 4 0 4i-f*, 
JSi»Sr*ft±L. *RiiEcOTFEtJj:tXHFPq£yv-f- 

muL. m-^imm^mmx-4. 8fis%coFEP^^sj: 

WLi3 0. Skg^/c. C<7)t«-^?g^FEPi^-m^ 
Sr-&tfFEP^J-g«gi:V>3. 

[0 0 89 1 i«OFEP:})-Si?g<^)^?rJgl?$-ffll,^TS 
WL, l^^mmtLtz, t#<^^l/cFEPcDfflm<iTF 
E : HFP = 89. 5:10. 5 (^yPJt) T*'}. M 

FmimM^mx'h':>fc. zcoFEP^cTiHFPmm 

1 5. 3fifi%T-?)07t. 

[00901 ov%-c'±fat'j5M LJt^-- h 2? u-yis> 

g, $^>tC±ieTa2jtL7tFEPi^-h-f4T2r-S-OFE 
P^Wm 1kg (#®vg'l4^JilDS : 5 5 0 p 

pm) . $<^tCHFP^:y-e- (^#:) 18. IkgS: 
ikiLA. ^<7m:ffX^TFE-HFPm^=ty?- (T 
FE : HFP = 90. 2:9.8 (^jUit) ) ^tt^ 
^, M#L:5r*>'^>9 5''Ci-f#^(ciaK5-±JfTV^-:> 
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tz. 9 3'CX'A. 2MPaG^T-#E$ft7^c. 
[0091] ■^^■^X'lmMTy^-^ATic.mWi ( 1 OS 
i%) 0. ikg^rttix;^, mi^W»k^^fz. K)m 

ismit i 0 , mm.r>^~^j^imm ( i om.m.%) 

&1. 1 g/^TaMWt:K]E*»T4T'jiinLf^. ^ 
. RJE^mi: 0 > ±Mt |B| tfflBgC0;&'X*eT F E - 

^m&t^ 2 0 s s T-^<tJt . wjmmt 6 2 

[0 0 9 2] ^c7)FEP7T-"/i?X^{Sl!5:fflV'>T«IW 
efe«J*2r#7t, ^miOFEPaJi*5j8. 0kg 

[0093] %hiXtzFEPfp(r>TFE : HFP ( ^ryL- 
Jrk) {S8 9. 2:9. SX'h'Os MFRiil 9.1s/ 
lOmi x\X'hr>fz, CKOF E Ptt'COH F Plfi^Ji: 1 

3. 7ftg%t'$>-3f^. 

[0 0 94] immi 

3 0 k g . ■7«|^®vS'(±^Jt LT^>-:7;P5ro::i-^ 
{C7F15COONH4 ) COl 0S» 

%*^?R5 k g^ttii/tfvf (mmmm -i. em 

m.%) . $^tCHFP^:yv- imW) 5kg^ttji 
-:?V^T'X?X4^TFE-HFPil^qE:y^- (TF 
E : HFP = 9 1 . 2:9. 8 ) ^jtihAX' 

9 5'CX'it-Y9\^-y}^Kf}\tl. 5MPaGtT'# 

K^tLtz. mihmt L.ximmT>^-^M,7mm ( i 

OfiS%) 3. SkgSrttii;^, ^S:lffliS$lf:/i. S 
lSmfiOJE:^j5-l . 5 MP a G{:*H^t--& J: 3 (cite fcisi 

t^c7);5rx4«T F E - H F Pii-^^ y 
j:t^HFPty-7-$r[5]jRL. m^imm'nwm.X' A . 

[0095] H>rie:9-t!t?K«0-g|JSrigSf5:fflV^TS«^ 
&^^MtLtz. f#^>fl3tFEP£7)ffi«Jt«iTFE : H 
FP = 89. 9:10. 1 (^/l-Jt) T'*)'?, MFR»i: 
W^^mX'h-oti, C:<7)FEP(f<7)HFPa^lil 4. 

[0096] OV^T-itarffifflLf^jj-- h^U-T-^^b 
hi}^t.isbmM,LXi6^^ ^c7)f^l^Lit^S7|c3 0k 
g, $^tC±feT'f?j§L/cFEPi^-KS^Sr-&tfFE 
P^tit?g 1 k g 5rft2./L!t' {^ffivSttaiJiag : 5 5 0 p 
pm) . $^>t;HFP^yv— (?a«s) 1 8. Ikg^ 
tta^, -eof*;*';2.4^TFE-HFP7g-^qEy-7- (T 
FE:HFP = 91. 2:9. 8 (^/Ht ) ) 
^, <a#L^7!>^^,9 5''C^T-t^'<?{-aK&±«fTV>-5 
;t. 9 5°CT'4. 2MPaGiT'#E$n7t. 



[0097] OV^-C-JSB5KT>^:^'>A*i§aE ( 1 Ofi 
«%) 0. 1 kgSrttJi;^. K^^mi^^'^tz. RiEra 
J&i£f*J; 0. jS^Kr^t^'^i.Tfc^?^ ( 1 0M%) 
€: 1 . 1 g/4i-eaggW(CRfE*ITiT'jEjDLfv:. ^ 
tz. RmmWi^^^. ±ie^:|H|tffl^cO;ifX^^TFE- 
HFPS^*yv-S:^^c7)JE^J*M. 2MPaG{C 

^m^tfi2 oa*%{c^ri,iT«g»tfc. ^^«6 0 

^mtxh-ytz. 

[00 98] ^(nm. *SlBiOTFEt3j;tXHFP^y 

[00 99] :i<^FEP^'T"/9 x-^im^m\-^xm.m 
L, B^mw^mz, iaaf*c7)FEPfi»±7. skgx- 

[0 100] nt^iXtzFRPv^ffyTFF : HFP 
Jt) Ji90. 3 : 9. 7T-&'9, MFRJJ18. 4 g/ 
1 Om i nT3!>-5/i, C:<7)FE Pif^OHF Pffi^Ji 1 
3. 2mM%X'h-yfz. 

[0101] mm2 

m^im 1 1 mmiiz lt f e p nsi^^r^tf f e p^ 

mLTi3#. -e<7)f*^^L3t^^*3 0kg. $^>(C± 

ifi<7)FEP^i^s^lkgSrtta^3t^ $t>tcHFP^:y 

•7— (^^i|s:) 6. 9kg^ttjii^, OV^-CV';-:7;I.':to 
rneyi^f ciiyl-x— x/l-O. 2 k g^tfca,;:^. ^<om>ff 
;:?.«TFE-HFPig-^^ry-7- (TFE : HFP = 9 
1. 6:8. 4 (^;UJt) ) SrttaPi^, jat*L^*<<i>9 
5-CglT«5>*tC?aJK5-±Jfrv>-5it. 9 5X:-C4. 2M 
PaG^T'^ffi^itJt, 

[0102] Rmc7)mttk^^(^w±tx'<7mmi. m-^ 
im<r>wi^i±j2^mi: 8 0 g i: L . m^mihm<r)^mm. 

E p com& tr—^iz-t ^ fzibiz^m'pcDm'kimjm^ 

JgA<5«JI%, 1 0ms%t5J:tXl 5«i%{CjgLm 

0 gttiitfiiU'HiiiM^ii 1 i: mmizn^'i.fz, 5 

0^S^T=5:-:>?tf*x *»KiOTFE. HFPijJ:i/y\'- 
^m*)tiiLtz. 

[0 103] C:<^FEP77^>yi?xS:liBS^fflV%-C«*f 
SaS^FEP«{i8. Okg-C 

[0 104] nhttfzFEP4'cr>TFE : HFP : ^t— 
7;^;i■DrDt;;^b'r.;^JC— 7=-;Kr)*;PJt{i:9 1.9: 
7. 7:0. 4-CMFRffl{i:24 . 3g/l Omi nf 
$>-?:^c. ^c7)FEP4«<?5HFPffl^{il 2. OmM%T 
h-ofz. 

[0105] imm2 

)mMitnmzj^-y)i'^'a:^C^'^>mTy=t~'^M. 
VXFEPiy- Hfii^$r-&tf F E P^J-USKSrSSt 
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'e<7)fMi^L/i^S7K3 0kg, ^^^z±imFE 
p-immiksiimA.ti. $<i>tcHFP^y-7- im 

m 6. 9kgS:ttfi;^. OV•>TV^•— :77W;toroeyP 
\i—JUX.~T^jUO. 2kg2:ftj2.;^. -tiOf*;*'x4i^TF 
E-HFPrl-^^ry-?- (TFE : HFP = 9 1 . 6: 
8. 4 (t;Uit) ) JSHf L=5:*«'^>9 5r*'C' 

^^(cfflgSr±*fCV\o!t. 9 5'C'C4. 2MPaGi 

iiim<^^mi±^^s.?: 8 0 g t A^mihM(^mmM. 

iaft&^mm^O. 9g/^^i:L. $^>tc^^$ixSF 
S*^5fiS%. 1 0«i%J3J:t/^l 5«l:%caLy::l^ 



O^mi^-ofz^k. *RI&7)TFE. HFPfcit/yx-- 

[0 107] ^c7)FEP7^y^X$r?gS^fflV^-C«4ff 
afe«^«ESr#f.:. $g«f*cOFEP»J±7. 7kgT- 

[0 1081 f§feil7tFEP4><59TFE : HFP : 

8. 1 : 0. 4T-MFRffl{j:2 3. Sg/lOminT 
CKJDFEPifOHFPffl^til 1 . 5mm%X' 

[0 109] 

V ^ F E P 14^(0 9 X -y /i> ixS . 



(51) Int. CI. 7 itgiMe^ 
C08F 216/14 

COS J 3/16 CEW 
// C0 8L 27:12 

(72)!%B3# 3E# ^ 
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